Recently we have witnessed a large growth in research on written corrective feedback (WCF). However, the question posed here is: are researchers and L2 writing teachers now any wiser about the efficacy of WCF? I begin with a summary of early studies and some of their major shortcomings. I then examine more recent studies and conclude that, although many of the shortcomings of earlier research have been largely addressed, research findings are still inconclusive. I argue that currently, in the desire to conduct more robust research, the pendulum has swung too far towards experimental studies. Such studies tend to employ 'one off' treatments, often provided on a very restricted range of errors, and ignore the learners' goals and attitudes to the feedback provided and to improvement in accuracy. I conclude by suggesting directions for a more meaningful and ecological valid research agenda on written corrective feedback.
INTRODUCTION
Writing teachers tend to give feedback to second language (L2) writers on a range of issues. However, it is feedback on language use, termed written corrective feedback (WCF), which seems to have attracted the most research attention recently. For example, a quick review of the Journal of Second Language Writing shows that in the past four years (2006) (2007) (2008) (2009) alone 16 articles dealing with WCF given by the teacher were published. An almost equal number (17) of articles was published in the previous 10 years. However, as an L2 writing teacher and researcher, the more I read and contemplate about this topic, the more uneasy I become about the current state of the research (including my own research) on WCF.
In this paper I try to articulate these concerns and provide suggestions for future research. The paper is divided into three major sections. The first section provides a brief overview of early research (mid 1980s to 2003) on WCF. I summarise the criticism leveled at the studies namely in terms of research design flaws and problems of comparability. This overview is very brief as these studies, and their shortcomings, have been discussed at some length by a number of other researchers (Ferris, 2004; Guénette, 2007) . The second section deals with more recent research (2005 onwards) . I note the focus of this research and examine whether this body of research has succeeded in addressing the shortcomings identified with the earlier research. In the final part, I articulate the lingering concerns I have about the more recent studies, particularly in terms of their design and hence ecological validity. I conclude by suggesting, what I consider to be, research directions that may be more meaningful for L2 writing teachers and researchers.
EARLY RESEARCH (1980-2003)
This section reviews 11 published and most often cited studies on WCF (see Table 1 below). These studies focused primarily on whether WCF leads to improved accuracy. Some studies also compared the influence of WCF and content commentaries on students' writing (e.g. Fazio, 2001; Fathman & Whalley, 1990; Kepner, 1991; Semke, 1984 : Sheppard, 1992 or the differential effect of different types of WCF (Chandler, 2003; Ferris & Roberts, 2001; Lalande, 1982; Robb, Ross & Shortreed, 1986) . The distinction between types of WCF was mainly between direct and indirect WCF. Direct WCF refers to the provision of the correct linguistic form or structure by the teacher (Ferris, 2003) , and indirect WCF refers to feedback which simply indicates to the writer that an error has been made, usually via a symbol or an abbreviation (e.g. 'vb' representing an error in the use of verbs). Table 1 summarises the findings reported by these studies on whether WCF leads to improved grammatical accuracy. Of the 11 studies listed, six show that WCF leads to improved grammatical accuracy. However, of those six, three studies only investigated revised drafts rather than new pieces of writing (Ashwell, 2000; Fathman & Whalley, 1990; Ferris & Roberts, 2001) , and in another study (Lalande, 1982 ) the results were not statistically significant. Sheppard's (1992) study found that the improvement was significant only on one of the two accuracy measures used (correct use of verbs). Furthermore, Sheppard found that the group that received holistic comments outperformed the group that received WCF not only in terms of grammatical accuracy but also in terms of linguistic complexity. Thus, on the basis of these studies, the evidence in support of WCF is not very strong. Of the studies that considered the effect of different types of WCF, the reported results are somewhat contradictory. For example, Robb, Ross and Shortreed (1986) reported no differences for type of feedback. Lalande (1982) found that students who received indirect WCF made significantly greater gains than those who received direct corrections; whereas Chandler (2003) reported greater gains in accuracy for students who received direct WCF over those who received one of three forms of indirect WCF. There are also mixed findings about the efficacy of different types of indirect feedback. For example, Ferris and Roberts (2001) , who investigated the effects of two types of indirect WCF (underlining versus underling and codes), found no significant differences on accuracy between these two types. However, in Chandler's (2003) study, indirect feedback in the form of underlining led to greater accuracy in the long term than underlining plus codes.
Study
Researchers such as Ferris (2004) and Guénette (2007) , among others, attribute the lack of conclusive results in support of WCF or of one type of WCF to poor research design and lack of comparability between the studies (see discussion to follow). Others, (e.g. Bitchener, 2008; Ellis, Sheen, Murakami, & Takashima, 2008; Sheen, 2007) argue that the lack of concrete evidence about discernable gains in accuracy is because the students in these early studies were given feedback on all their errors (with the exception of Fazio, 2001 ) and that such feedback overwhelmed the learners. These researchers refer to oral corrective feedback studies in SLA (e.g. Doughty & Varela, 1998; Han, 2002; Lyster, 2004) which have reported positive effects of oral corrective feedback as a result of intensively targeting a single linguistic feature.
Research design flaws
A number of criticisms have been leveled at the early studies on WCF particularly in terms of their research design. The most serious research design flaws include: 2.1.1. The lack of a control group Most of these early studies lacked a control group; that is, a group that did not receive WCF (e.g. Fazio, 2001; Kepner, 1991; Lalande, 1982; Robb et al., 1986 ). Chandler's (2003) study claimed to have a control group but this group of learners also received WCF. The only difference was that these learners were simply asked not to attend to the feedback until the end of the semester. Chandler (2009) argued that this group constituted a control group because the students did not correct their errors until after the study was completed nor did they seem to pay attention to the errors (although there is no way of verifying this claim).
However, Ferris (1999 Ferris ( , 2004 and Truscott (1996 Truscott ( , 2004 concur that studies which fail to compare the effects of corrective feedback and no corrective feedback do not provide evidence of the effectiveness of corrective feedback.
No new piece of writing
As mentioned earlier, in a number of these studies (Ashwell, 2000; Fathman & Whalley, 1990; Ferris & Roberts, 2001; Robb et al., 1986) , the researchers evaluated students' improvement in accuracy by considering only the revised texts. That is, the learners were not required to produce a new piece of writing. The ability to revise does not provide adequate evidence that the WCF had a long lasting effect beyond the revision stage; that is, that L2 learning has taken place (Guénette, 2007; Truscott, 1999 Truscott, , 2004 Truscott, , 2007 .
Inappropriate writing task/task conditions
In a number of studies (e.g. Fazio, 2001; Kepner, 1991; Semke, 1984) , students' journals were used to provide WCF (and gauge improvement in accuracy). However, as Ferris (2003) , among others, has pointed out, journals are unlikely to motivate students to pay attention to grammatical accuracy. Their purpose is usually to encourage writing fluency. Furthermore, even in studies that used perhaps more appropriate tasks, such as compositions or summaries, the writing was done at home (e.g. Ashwell, 2000; Chandler, 2003; Sheppard, 1992) , and thus the time spent on the task and whether any additional assistance was available are difficult to determine with any degree of certainty.
Measuring gains in accuracy
The other shortcoming of the early studies concerns the measures used to assess changes in accuracy resulting from the WCF. As Bruton (2009b) points out, researchers need to consider the type of errors in the initial text, on which the student received WCF, and in subsequently written texts. Specifically, to measure gains (or lack thereof) in accuracy, we can only consider whether the errors in the initial text, and on which the learner received WCF, recur in the new text. Errors in the new text which did not appear in the learner's initial text cannot be included in measures of accuracy. Thus to accurately measure changes in accuracy in response to WCF, researchers would need to trace each type of error which received feedback. This is only feasible if the feedback is confined to a limited range of errors. Ferris (1999) suggests that feedback may be most effective if it focuses on what she terms 'treatable' errors. Treatable errors (e.g. verb tense and form, subject-verb agreement, article usage) occur in a rule-governed way, and may therefore be more amenable to feedback and self-correction. 'Untreatable' errors, (e.g. word choice errors, missing or unnecessary words), on the other hand, are idiosyncratic and thus less amenable to feedback 1 . Thus a number of researchers (e.g. Bitchener, 2008; Sheen, 2007) suggest that WCF should be focused; that is, directed to one error type (e.g. errors in the use of the past simple tense) or a narrow range of errors and at errors which are deemed treatable.
Lack of comparability
Ferris (2004) and Guénette (2007) have pointed out that, because the early studies differed so much in terms of key parameters, comparison between these studies is problematic. These parameters include:
Populations
In most of these early studies, with the exception of Fazio (2001) , the participants were adult university L2 learners. However, in some studies the learners were studying a second language (e.g. Ferris & Roberts, 2001; Polio et al., 1998) and were thus exposed to the language outside the classroom; in others the learners were in a foreign language (FL) context, where exposure to the L2 may be more limited (e.g. Kepner, 1991; Lalande, 1982) . Furthermore, although the L2 learners in most of the studies were described as having intermediate L2 proficiency, the L2 proficiency was not always mentioned (e.g. Robb et al., 1986) , and even when mentioned, proficiency measures were not clearly defined (e.g. Ashwell, 2000) .
Treatment
The treatments varied between the studies in terms of type and frequency. In some studies feedback was given on both grammar and content (e.g. Ashwell, 2000; Semke, 1984) ; in other studies it was given only on language use (e.g. Chandler, 2003; Robb et al., 1986) . More importantly, in most of these early studies feedback was sustained; that is, it was given on a number of pieces of writing over time (e.g. Chandler, 2003; Fazio, 2001 ). However, in other studies (e.g. Fathman & Whalley, 1990; Ferris & Roberts, 2001 ) feedback was provided once, only on one piece of writing. This makes comparison between the studies particularly difficult.
Grammatical accuracy measures
The studies also differed not only in what was counted as an error in accuracy but also in how grammatical accuracy was measured. For example, Kepner (1991) used mean number of errors, and these errors included errors in morphology, vocabulary, and syntax. Lalande (1982) also used mean number of errors but only included errors in grammar and orthography.
Other researchers used ratio measures such as error/words (e.g. Ashwell, 2000; Chandler, 2003; Ferris & Roberts, 2001 ) or a ratio of error free T-units to the total number of T-units (e.g. Polio et al., 1998; Robb et al., 1986) .
RECENT STUDIES (2005 ONWARDS)
Ferris (2004) concluded her overview of shortcomings in existing research on WCF by calling for more robust studies on the efficacy of WCF, a call that perhaps explains the larger volume of research on this topic since 2005. In this section, I analyse twelve more recent studies in terms of whether they have addressed the criticisms leveled at the earlier studies and whether their results are more conclusive about the efficacy of WCF. These 12 studies (see Table 2 below) were selected because they seemed representative of the research direction in the field.
These studies, like the earlier studies, have two foci: investigating whether WCF leads to improved accuracy over time and whether some forms of WCF are more effective than others.
However, rather than investigating whether direct or indirect corrective feedback is more effective, many of the current studies have extended this line of investigation to different forms of direct WCF. For example, research by Bitchener (2008) and colleagues (2005; 2009a, b) as well as Sheen (2007) and colleagues (2009) also investigated whether the provision of metalinguistic explanations is more effective than feedback alone. In addition, the studies by Sheen, Wright, and Moldawa (2009) and Ellis, Sheen, Murakami, and Takashima (2008) also investigated whether feedback that is given only on a limited number of errors (focused) is more effective than unfocused feedback.
Addressing research design flaws
Each of the 12 studies was analysed for whether it addressed the major design flaws identified earlier. Table 2 summarises the results. The last column in the table indicates whether the measures used to capture gains in accuracy relate to the feedback given. As noted earlier, this is only possible if the WCF is focused and the measure used assesses the correct use of the structures targeted by the feedback. For example, in the Bitchener (2008) study, the WCF targeted only two uses of the English articles. To measure accuracy and subsequent gains (or lack thereof), Bitchener calculated the percentage of correct use of these articles in obligatory
contexts.
As Table 2 shows on page 36, most (11) of the current studies had control groups, and some (e.g. Sheen et al., 2009; Van Beuningen et al., 2008) had two types of control groups. For example, in Sheen et al.'s (2009) study one control group received no WCF but self edited on the occasions when data were collected (immediate and delayed tests); the other control group received no WCF and only participated in the pre and final delayed test. The researchers could therefore distinguish between the effects of WCF and of writing practice on gains in accuracy.
All the current studies included a new piece of writing. A range of authentic writing tasks were used (not journals) and these were generally completed under timed conditions (with the exception of Ellis et al., 2008) . Where the feedback provided was focused (e.g. Bitchener, 2008; Ellis et al., 2008; Sheen, 2007) , this enabled the researchers to use accuracy scores (% of correct usage of the targeted structure) that captured changes in response to the feedback provided. Thus, most of the current studies seem to have successfully addressed the flaws in research design identified in the earlier studies. Perhaps what explains this success is that the majority are experimental or quasi-experimental studies, not classroom-based. The only exception is the Hartshorn et al. (2010) study, and this may explain the lack of a control group in that study. 
Comparability parameters
The 12 studies were also analysed in terms of their key parameters in order to determine whether they can be compared. Table 3 summarises the results of this analysis. WCF treatment was analysed for type (e.g. direct or indirect) and for its duration; that is, whether it was given on a number of writing texts (sustained) or whether it was given only once; that is, on one writing task (one shot design). Zealand) . In some studies, the learners' L2 proficiency is not mentioned (e.g. Ellis et al., 2008; Van Beuningen et al., 2008) .
The feedback treatment varied, but not as extensively as in the earlier studies. In the majority of the studies reviewed (9), participants were provided with direct feedback and often on specific errors. For example, in studies by Bitchener (2008) , Bitchener and Knoch (2009a, b) , and Sheen (2007) , feedback was provided on two uses of English articles (indefinite 'a' for first mention and definite 'the' for subsequent mentions). Furthermore (and of concern, see later discussion) the treatment in many of the studies was uniform, in the sense that feedback was provided only on one piece of writing (one shot), followed by immediate and delayed post tests. In terms of accuracy scores, a range of measures was used, governed to some extent by whether the feedback was focused or unfocused. In studies where the feedback was focused (e.g. Bitchener et al., 2005) , the researchers used the percentage of correct usage of the targeted structure. In studies where the feedback was unfocused (e.g. Storch 2009; Truscott & Hsu, 2008) , different ratio scores (EFT/T, Errors/words) were used rather than frequencies (mean number of errors).
Thus overall, in terms of comparability, the studies still vary somewhat on all the key parameters, but there is a noticeable trend towards greater uniformity in research design. This is perhaps attributable to the fact that a number of these studies were conducted by the same research teams. 
Findings

Does WCF lead to improved accuracy?
Unlike earlier studies, where the majority showed no effect for WCF, Table 4 shows that the majority of studies now provide evidence for a positive and statistically significant effect for WCF. Truscott and Hsu's (2008) study was the only study which reported gains on revised texts but not on new texts. In Van Beuningen et al.'s (2008) study, gains were reported for revised texts following direct and indirect feedback, but on new texts only direct feedback was found to lead to improved accuracy. It should be noted that in both studies, the WCF was unfocused. The other, somewhat puzzling, findings are reported in the study by Ellis et al. (2008) where gains were found in the long term (on delayed post tests) but not in the short term (immediate post tests). Thus the current studies seem to provide evidence that WCF does lead to improved accuracy. However, it is important to note that most of this evidence is based on improvements made on a limited number of English structures: articles, and past tense.
Does type of WCF make a difference?
In terms of the efficacy of particular types of WCF, the research evidence is still inconclusive.
Different types of WCF were investigated in these studies: targeted versus untargeted, direct versus indirect, and different types of direct WCF.
3.3.2.a. Targeted vs. Untargeted
The studies by Sheen et al. (2009) and Ellis et al. (2008) seem to suggest that targeted WCF is more effective than untargeted feedback. However, as mentioned earlier, these studies only considered one grammatical structure: use of referential indefinite and definite articles.
3.3.2.b. Direct vs. indirect
A small number of these studies considered whether direct versus indirect forms of feedback are more effective. In the Van Beuningen et al. (2008) study, both direct and indirect feedback were effective on revised texts, but only direct feedback led to statistically significant gains on new texts. In Storch's (2009) study, direct WCF was found to be more effective on short writing tasks (150-200 words long). However, subsequent analysis of longer writing tasks (250-300 words long) suggested that indirect WCF was more effective. In the shorter tasks, the learners were able to memorise the reformulated text (direct feedback). Ellis et al. (2008) point out that theoretically, the distinction between direct and indirect WCF, is problematic. Indirect WCF assumes that the learner already knows the structure (otherwise they could not self correct in response to the feedback). Therefore indirect feedback can only lead to an increase in control of a linguistic form that has already been partially internalized. It cannot lead to new learning (i.e. learning of new linguistic forms). Given the difficulty in determining whether a structure is new or simply needs further practice to become fully internalized, Ellis et al. conclude that the distinction is not worth investigating.
3.3.2.c. Type of direct feedback
Studies investigating whether direct feedback accompanied by metalinguistic explanations is more effective than direct feedback alone have yielded mixed results. For example, in Sheen's (2007) study, direct WCF together with metalinguistic explanations led to greater gains than direct WCF only. However, Bitchener's (2008) study showed that direct WCF alone was more effective than direct WCF with written explanations. In subsequent studies with Knoch (2009a Knoch ( , 2009b , the different type of direct WCF (with or without written metalinguistic explanations) yielded no significant differences.
LINGERING CONCERNS
Although the current studies are better designed and have yielded some promising results for language teachers (and students) in terms of the efficacy of WCF, there are still a number of lingering concerns I have about these studies. In this section I discuss my main concerns.
Limited range of structures
As mentioned earlier, many of the studies, particularly those which show evidence supporting WCF have focused on a limited number of linguistic structures: the acquisition of the English article system (Bitchener, 2008; Bitchener & Knoch, 2009a, b; Bitchener et al., 2005; Ellis et al., 2008; Sheen, 2007; Sheen et al., 2009) , the simple past tense, and use of prepositions (Bitchener et al., 2005) . It is questionable whether we can draw generalizations about the efficacy of WCF on the basis of evidence on only such a limited range of structures (and only in ESL contexts).
Furthermore, researchers who focus only on one structure may find few instances of such structures in their students' writing. Xu (2009) points out that in the Ellis et al. (2008) study, some individuals' texts contained only four instances of the targeted use of the article. This means that these participants received relatively little WCF. Xu (2009) also suggests that focusing on one grammatical structure may encourage the students to consciously monitor their use of that structure in the research writing task. And that it is this overt monitoring that may explain why the experimental group outperforms the control group that received no WCF. However, the delayed post tests in Bitchener and Knoch's (2009b) study, which took place six and ten months after the initial feedback and which showed a continued advantage for those who received direct WCF, counter this argument.
Length and duration of the feedback treatment
Perhaps one of my biggest concerns is the length and duration of the feedback treatment. It is interesting to note that in rebutting one of the most trenchant critics of WCF (Truscott) , Ferris (1999:5) argued that Truscott (1996) only referred to studies which "consisted of a 'one-shot' experimental treatment". Yet most (9) of the recent studies, as noted above, used 'one shot' designs, with feedback provided only on one occasion and on a single text (e.g. Bitchener, 2008; Bitchener & Knoch, 2008 , 2009a Sheen, 2007; Storch, 2009; Van Beuningen, et al., 2008) . The limited duration of the feedback treatment was compounded when the feedback provided was direct (with or without written explanations). In these studies (e.g. Bitchener & Knoch, 2008) , the participants were given only a few minutes to look over the feedback and then asked to write a new text (immediate post test).
The use of one shot treatments and allowing students limited engagement with the feedback provided are perhaps attributable to the fact that these studies are experimental or quasi-experimental rather than being real classroom studies. Brief treatments may be easier to implement and control when conducting experimental studies, but lack theoretical and pedagogical validity. Theories of SLA (e.g. Gass, 2003; DeKeyser, 2007) suggest that learning requires extensive and sustained meaningful exposure and practice. Sheen et al. (2009) admit that feedback needs to be sustained to be truly effective.
Affective factors
One of the other major concerns with these experimental and quasi-experimental studies is that they tend to ignore affective factors such as attitudes to the type of feedback provided, the feedback provider, and learners' goals. A growing body of qualitative case study research has attested to the importance of these factors in explaining learner response and uptake of the feedback provided (see Given & Schallert, 2008; Hyland, 2003; Hyland & Hyland, 2006; Storch & Wigglesworth, 2010a, b) . Bruton (2009b) argues that researchers need to consider learners' motivation to write, to engage with the feedback received, and to revise. The following excerpt (pseudonyms used) was taken from Storch and Wigglesworth (2010a) . In this study the learners worked in pairs and were audio recorded as they processed the feedback received. The excerpt shows quite clearly that although the participants had a very low opinion of the feedback provided, the motive guiding their revision was simply compliance with the researcher's presumed desires.
The study found that this pair retained very little of the feedback provided in the long term. Excerpt 1:
Gus: huh? I don't think this kind of feedback is good, because … Jon: yeah Gus: people will tend to memorise this Jon: yeah this still crap Gus: yeah a feedback should not just give away the answer. Yeah that's… that's my opinion. Okay so, are we supposed to memorise this? Jon: yeah, you got paragraph one and two, I got paragraph three and four (Storch & Wigglesworth, 2010a) 
CONCLUSION: FUTURE DIRECTIONS
The criticisms leveled at the early research on WCF, particularly in terms of the research design, has led to a proliferation of experimental and quasi-experimental studies. Although such studies may be considered more 'robust' in terms of research design, what they lack is ecological validity. Studies which provide feedback on one type of error and only on one piece of writing and in controlled environments are unlikely to be relevant to language teachers because they do not reflect real classroom conditions. Duff (2006) argues that the more controlled and laboratory like the study, the less generalizable are its findings to natural, non-experimental instructional settings.
It is interesting to note that in the rush to criticize and dismiss the early studies, researchers seem to have ignored some of their strengths: most were conducted in real classrooms, where the classroom teacher provided sustained feedback over the semester and on writing tasks that formed part of the academic program, and where students were required to engage with the feedback (e.g. Ashwell, 2000; Chandler, 2003; Robb et al., 1986; Sheppard, 1992) . Some of these studies also elicited students' attitudes to the feedback provided (e.g. Ferris & Roberts, 2001; Semke, 1984) .
Thus, what I would like to suggest is that for research on WCF to have more pedagogical relevance for language teachers, it needs to try to incorporate some of these strengths. Thus future research on WCF needs to be conducted in authentic classrooms so that the feedback is given within the context of an instructional program, with ecologically valid writing tasks, and where revision is meaningful for the students because it has a clear purpose (e.g. assessment). Such studies need to be longitudinal to allow for more than one treatment occasion (i.e. sustained). As researchers in the field of L1 writing have argued (e.g. Straub, 2000) , for feedback to be effective, it also needs to reflect and reinforce what is taught and emphasized in the class.
In terms of type of feedback, Ellis et al.'s (2008: 368) claim sounds convincing: "A mass of corrections directed at a diverse set of linguistic phenomena … is hardly likely to foster the noticing and cognizing that may be needed for CF to work for acquisition."
Providing feedback on a large number of errors may overwhelm the learners, not to mention be extremely time consuming for the teachers. However, what I suggest is that rather than choosing one structure, researchers should select several structures. This selection should be guided by students' needs. Furthermore, in providing WCF, learners' writing goals and attitude to grammatical accuracy need to be taken into consideration. Hyland and Hyland (2006: 220) note that students are ''historically and sociologically situated active agents who respond to what they see as valuable and useful and to people they regard as engaging and credible''. Case studies by Hyland (2003) have shown that students' motivation and confidence in themselves as writers may be adversely affected by the feedback they receive. Research by Storch and Wigglesworth (2010 a, b) , also using a case study approach, has shown that learners' attitudes towards the feedback affects not only whether and how learners respond to the feedback provided, but ultimately whether there is long term learning.
This call for more qualitative approaches to research on WCF does not imply that there is no merit in experimental research on the topic. Rather, what I argue is that in the desire to conduct more robust research, the pendulum has swung too far towards experimental studies. If the aim is to shed light on the impact of WCF on students' writing, then I would like to propose that future studies need to adopt a more qualitative and ecologically valid research design.
NOTES ____________________
1 However, an investigation by Ferris et al (2000) shows the difficulties inherent in predicting the amenability of error types to correction. Although the study found that learners made substantial progress over a semester in reducing "treatable errors" (e.g. in verb tense and form), it also found little or no progress on other "treatable errors" (e.g., noun endings, use of articles). At the same time, some "untreatable errors" (e.g. lexical errors) showed slight progress.
